The main premise of transaction cost economics is that project cost is not only production costs but there are also additional costs resulting from transactions between parties. Transaction costs include _but are not limited to_ the costs of preparing the bidding package, estimating and drawing up a contract, administering the contract, dealing with any deviations from contract conditions and any contractual problems include claims, change orders, and disputes. The main objective of this paper is to establish the factors that affecting transaction costs in construction projects in Egypt. The study was conducted on various types of construction projects in Egypt, which formed the sample size. To collect data, a questionnaire was used that was personally administered to the respondents, using emails and conducting semistructured interviews. The collected data were analyzed by using SPSS program, and a software package named IBM.
INTRODUCTION
Construction projects are expected to be completed in certain objectives, time, and cost that have been previously identified. These requirements are often competing for a project. More ambitious usually leads to more time and higher cost assigned to the project, also more severe restriction is put in terms of time causes an increase in costs or decrease the quality of the final product requirements. Finally, a fixed budget result in more time wasted for the project and also low requirements. Therefore, the management cost of the project must take into account other aspects of the project. the project to be more than four times originally estimated. According to Standish Group, analysis of construction projects in the UK has revealed deviations of costs between 50 and 80% and that means a lot for a building project(Simion-Melinte) Figure 1 shows the share of project cost overruns.
Fig 1: The share of project cost overruns reportedly CHAOS (Simion-Melinte)
Although each project is unique and has a special nature, in general, project cost management includes some subprocesses such as resource planning, cost estimating, create a budget, and finally cost control(DRURY 2013).
Transaction costs in construction projects
The main postulate of transaction cost economics is that, besides the costs of production, there are also additional costs that result from transactions between parties (Alston and Gillespie,1989) . In 1975, Williamson identified asset of environmental and human factors which when combined together under a circumstance, make the transaction more costly. The transaction costs of any act of market exchange will depend on the interplay between different sets of human factors and environmental factors (Greenwood and Yates 2006) .
When the cost of a project is estimated, there is always an uncertainty to all condition surrounded the project, how work will be performed, what work conditions will be like when the project is executed and so on. These uncertainties are risks to the project and may cause addition costs and threat the total cost of the project. Some refer to these additional costs as transaction costs.
The magnitude value of transaction costs in construction projects varies with many factors related to the characteristics of the project such as project delivery systems including; design-bid-build, design-build, and construction management. Also, procurement method includes competitive closed bidding, competitive open bidding, and negotiation, types of contracts also affected transaction value including lump sum, unit price, and cost-plus-fee contracts, even the type of the sector which is private or public. Not only the characteristics of the project affecting the transaction costs value but also human factors include owner and contractor, the role of the owner and contractor will extend to conflict, disputes, claims and change orders and so on.
Overview of transaction cost economics (TCE)
Neoclassical Economic Theory is based on the assumption of an -ideal world‖ in which the price mechanism exists and the trading value is determined based only on the supply and demand factors. In this case, the buyer and the supplier reach an agreement without any negotiation because the price is already known before. In the realworld, the matter is not simple like that; the exchange of goods and service is fairly complex. In the -real economy,‖ if the appropriate price is measured, buyers often face different prices for the same good, even in a competitive market. This variation is likely to affect the market (Benham and Benham 2001; Barzel 1982) .
Transaction Cost Theory tries to explain what Neoclassical Economics failed to consider and what classical economic ignored like bounded rationality, uncertainty, asset specificity and opportunism behavior in the -real world‖. The purpose of this paper is to provide a broad picture of transaction costs: their history, definition, foundation, use, measurement, and implications.
Ronald Coase is considered the most important and the most prominent person in the study of transaction cost economics, In his first paper in 1930, the businessmen were discussed about business methodologies they used, asking them about why firms sometimes produce some of their own inputs and other times decide to use and buy the market (Hazlett 1997; Herman 1997) . In 1937, Coase published his new paper "The Nature of the Firm," which explain the basic economics of a business enterprise and determine how firms can pursue efficiency in a complicated world. This paper became one of the most influential works in the history of the economicscience. In 1960, Coase rearranged the study of economics in his paper "The Problem of Social Cost." It analyzed what happens when economic actions affect third parties.
Although transaction cost theory was introduced about 80 years, it is still facing many troubles, the most important problem is that there is no standard terminology (Benham and Benham 2001; Williamson 1981) . Many different definitions are used in the literature but it is not used to measure transaction costs.
There are two fundamental branches of literature that have tried to explain and define transaction costs in an economic context. The first one is the Coasian approach which focuses on the quantification of transaction costs and the impact on the volume of trade. The second branch is the New Institutional Economics (NIE) approach propagated by Williamson which emphasizes the design of institutions and contracts to minimize unobservable transaction costs that are not directly quantified . These two approaches form a basis for establishing an analytical framework but they require adaptation for defining and quantifying transaction costs in construction projects.
Transaction cost definition
In transaction cost economics, a transaction occurs when a good or service is transferred across a technologically separable interface (Williamson 1981) . By examining the previous literature, it is clear that there is a lack of standard terminology for defining transaction costs. Whereas some researchers call it procurement cost, others call it contract cost. Transaction costs are different from production costs, whereas production costs are the costs of transforming inputs into outputs, so transaction costs arise from economic exchange. The concept of transaction cost is not universally accepted by all participants in the construction industry and has not received much recognition by modern practice.
Coase (1937) was the first one who tried to define transaction costs; Coase defined transaction costs as -costs using price mechanisms associated with specifying, negotiating, and enforcing contracts.‖ Ceases emphasized that the actual cost of a construction project is not the only production cost. The costs of preparing a bidding document, estimating, drawing up a contract, administering the contract, and dealing with any deviations from contract conditions are also important. These costs are known as transaction costs in the study of economic organizations. (Clough, Sears, and Sears 2000) In the following years, Niehans (1969) tried to explain what is meant by the term -transactions costs‖ or -transfer costs‖ and defined it as the costs associated with the transfer of ownership from one individual to another. The parties have to communicate, information will be exchanged, contracts are drawn up, the goods must be inspected, weighed and measured, and accounts have to be kept. To a certain extent transactions involve additional transportation in space over and above what is required to move goods from producer to consumer -(Niehans 1969). In the same year, Arrow (1969) defined transaction costs as -the costs of running the economic system‖.
Although Niehans definition is a catchall term for a rather heterogeneous assortment of costs, Klaes 2000 have two points in Niehans definition. The first one is that transaction costs are defined in a very broad way. The second point, no distinction is made between transaction costs and transport costs.
Williamson 1974 defined transaction costs as -The costs of writing and executing complex contracts across the market vary with the characteristics of the human decision makers who are involved with the transaction on the one hand, and the objective properties of the market on the other …‖ Rahman and Kumaraswamy (2002) claimed that transaction costs also involve costs associated with irregularities of contractual promises.
Farajian (2010) defined transaction cost to be the sum of the costs associated with searching for a contract, finding a partner, and engaging in exchange and contracting activities, which are separated from the direct costs of production. This inconsistency in definition and terminology results in inconsistency in data and renders data analysis almost impossible (Farajian 2010) . Arditi (2013) defined Transaction costs to include _but are not limited to_ the costs of preparing the bidding package, estimating, and drawing up a contract, administering the contract, dealing with any deviations from contract conditions and any contractual problems include claims, change orders, and disputes.
Transaction costs in construction projects
It appears that there is a need in the construction industry to define transaction costs in a manner that covers not only the pre-contract phase but also the construction phase of a project. It would also help in the event that the definition of transaction costs is accepted by all project participants (Li, Arditi, and Wang 2012) .
In 2001 Turner and Simister concluded that: transaction costs incurred in all phases of a project are the costs of:
(1) Specifying the product in the tender documentation.
(2) Specifying the work methods in the tender documentation.
(3) Managing variations to the specification of the product during project delivery.
(4) Managing variations in the specification of the process during project delivery.
However, Hughes et al. (2006) classified transaction costs by project phase, namely pretendering (marketing, forming alliances, and establishing reputations), tendering (estimating, bidding, and negotiating) and posttendering (monitoring performance, enforcement of contractual obligations, and dispute resolution) costs.
Similarly, Whittington (2008) considered transaction costs in project phases from the time funds are initially allocated to the project to the process of publishing an advertisement, accepting bids, making an award, and the execution of the contract. According to Lingard et al. (1998) , researchers should be close attention to the wide difference between the pre and post-contract transaction costs.
For construction projects, transaction costs in the construction phase may be much higher than transaction costs in the procurement phase (Lingard et al., 1998; Hughes et al., 2006; Turner and Simister, 2001; and Whittington, 2008) . So this paper tries to defined transaction costs to cover both pre-contract and postcontract phase of a project.
Pre-contract transaction costs
Pre_contract transaction costs are incurred before a transaction takes place. It includes the costs incurred in the feasibility study, drafting and negotiating agreements and varies with the design of the good or service to be provided. Pre-contract transaction costs are defined as the transaction costs borne by the owner before the construction contract is signed. (2009) Whittington (2008) found in six case studies that precontract transaction costs in the design-bid-build project delivery system range from 0.4-8.8% (average2.6%) of the value of the contract, and the range for the design/build project delivery system is 0-5.7% (average 2.2%).
Soliño and Gago de Santos
Based on data collected from PPP projects financed by the European Investment Bank, Dudkin and Välilä (2005) concluded that transaction costs in the precontract phase of infrastructure projects are approximately 2-3% of the contract value on average. Also, Arditi (2013) found that pre_contract transaction costs include the costs of market research, exploring financing opportunities, conducting a feasibility study, bidding/ negotiation, and day-to-day pre-contract project management. Furthermore, respondents are asked to estimate the approximate cost of pre-contract transaction costs with respect to contract value in the last project they completed for their company/agency.
Post-contract transaction costs
Post-contract transaction costs consist of costs that afforded after the contract has been signed up till to the delivery of the construction to the owner.
According to Williamson (1985) , post-contract transaction costs consist of -setup and running costs of the governance structure to which monitoring is assigned and to which disputes are referred and settled: the maladaptation costs that are incurred, the haggling costs that attend adjustments (or the lack thereof ), and the bonding costs of effecting secure(credible) commitments.‖ Yates (1999) agreed with Williamson view that postcontract transaction costs arising from disputes and litigation could be high. Conflict and disputes in the construction industries of many countries (including Australia, USA, UK, and Hong Kong) inflict a high cost to the industry in terms of direct and indirect costs. Direct costs include management time, and delays to project completion, in addition to costs of lawyers, and claims consultants. Indirect costs include abjection of working relationships, as a result of mistrust between participants. Molenaar et al. (2000) concluded that the factors affecting disputes consistof (1) people issues; (2) process issues; and (3) project issues. People issues include organizations, relationships, roles, responsibilities, and expectations that affect these people. Process issues involve the manner in which the construction and contract are carried out. Project issues involve those characteristics that appointed the technical nature of the project. Greenwood (2007) explained that transaction costs of any act of market exchange involve different sets of human factors and environmental factors. Since disputes have considered as the core of the post-contract transaction costs, many scholars made an effort to deeply study the factors that affect disputes. Whittington (2008) found in six case studies that the post-contract transaction costs for the design-bid-build project delivery system range between 8.9 and 14.7% (average 12.6%) of the contract value, and the range for the design/build project delivery system is 3.4-14.3% (average 9.5%). Post-contract transaction costs include the costs of day-to-day contract administration, administering claims and change orders, and dispute resolution, in addition to incentive payments (Arditi 2013 ).
In addition to Williamson and Yates definition,Arditi 2015 argued post-contract transaction costs to disputes resolution, litigation, conflict, and incentive payments and considering it the core of post-contract transaction costs.
In this paper, the factors affecting transaction costs are classified into two human-related categories: the owner's and the contractor's role in the transaction. Also the characteristics of the project will be taken into account. The four environment-related categories are: the transaction environment, transaction emergency, bidding environment, and project management efficiency 
METHODOLOGY
This research uses a questionnaire survey to collect the required data and study all factors collected and shown in fig 2, to detect the most affecting factors on transaction cost value. Data were collected through two main manners. Firstly, the questionnaire was designed for a response over a web link and was administered to a very large number of shareholders in the construction industry in Egypt (owners, consultants, and contractors).Secondly, the questionnaire was hold through a semi-structured interview with high experienced members in construction project management in construction organizations.
The potential respondents were selected to cover a large sector of construction activities in Egypt included: residential (houses, low-rise, and high rise apartment buildings), building (institutional, educational, light industrial, commercial, social, religious, governmental and recreational facilities), engineering (highway, sewage and water-treatment plants, dams, pipelines, ports and harbor , tunnels , bridges, telephone distribution, and pumping stations), industrial (petroleum refineries, steel mills, chemical plants, smelters, electric power generating stations, and heavy-manufacturing facilities).
For a large number of contributors in the construction projects in Egypt, it will be suitable to use the next equation to yield a representative sample size for a large number of contributors [97] Where is the abscissa of the normal curve that cuts off an area at the tails (1 -equals the intended confidence level, e.g., 90%), e is the intended level of precision, is the evaluated proportion of an attribute that is presented in the contributors, and is . The worth for is found in the statistical tables which includes the area under the normal curve, pictured the quantity of shareholders in the construction process in Egypt.
The questionnaire review was carried out in Egypt, the contributors are 30900, which represent the quantity of contractors' works in construction projects in Egypt, and this quantity was obtained from the Egyptian Federation for Construction & Building Contractors. The population is big; consequentlyequation1 is applied first for finding out the sample size . A confidence level, 90% is assumed, thus =1.65 from normality tables, is assumed 0.5, is assumed (±15%). Substituting about: , , , and e in the prior equation, causes a sample size =30.25
Since the participants in the construction process are not only contractors but also consultants and owners, so it can be considered that the size of the sample is three times the calculated proportion of contractors' i.e.
= 30.22*3 = 90.66 ≈ 91.
Respondents were required to rate (using a one to fivepoint Likert scale)the level of each variable in the questionnaire by taking into account the characteristics of their organization's last construction project in which they were involved. From December 2017 to March2018, up to 1500 e-mails were sent out. enough time to answer the questionnaire has been identified by some experienced respondents, an approximate time was developed that is suitable to answer the questionnaire and the questionnaire that takes less time in answer was rejected. The second criterion: during the design of the questionnaire, it is taken into account that it is not possible to answer the questionnaire more than once for the same person or same device. The third criterion: during the questionnaire design, some exploratory questions had been put to check respondent seriousness. The questionnaire, which fails in one of these three criteria, will be rejected. According to these criteria, 145 answers were accepted and 18 were rejected, the rate of the accepted respondent is 89 percent.
An analysis of variance (SPSS) was used to test the effect of the different project characteristics on transaction costs, including different project organizations, different project delivery systems, different procurement methods, and different types of contracts. This analysis assumes that the observations in the samples are independent of each other and follow a normal distribution. It is safe to assume that the 145 observations in this study are normally distributed.
Reliability of the questionnaire
Reliability and validity are important aspects of a quantitative research inquiry. The reliability of constructs permits to measure set of factors that are internally consistent with their measurement, therefore, are repeatable for other researchers to measure (Hair et al. 2006 ).
Cronbach's alpha is a measure of the intercorrelation and reliability of items. It measures how well a set of items measures a single unidimensional latent construct. Theoretically, alpha varies from zero to 1, because it is the ratio of two variances. Higher values of alpha are more desirable. A Cronbach's alpha coefficient of 0.70 at least is normally considered to indicate a reliable set of items (De Vaus 2002) . George and Mallery (2003) provide the following rules of thumb: alpha >0.90 is excellent; alpha >0.80is good; alpha >0.70 is acceptable; alpha >0.60 is questionable; alpha >0.50 is poor; and alpha <0.50 is unacceptable.
From analyzing the data separately, the results are as follows: for contractor's survey, Cronbach's alpha value was .812 for 22 items, for consultant's survey it was .715 for 23 items, and for owner's survey, Cronbach's value was .890 for 15 items.
From the previous results, all composite reliability values are larger than 0.70. These results suggest that the questionnaire we have investigated achieves an internal consistency and expresses the construction community very well, almost to an excellent degree.
Data analysis

Characteristics of the respondents and projects
In all, 66.2 percent of the respondents were contractors, 17.24 percent were consultants, and the remaining 16.55 percent were owners.
The organization type of the respondents was divided into two main sections: the public sector that was 42.71 percent and the private sector that was 57.29 percent.
Years of experience are categorized into five groups with 5 years increments, on the average, respondents had more than 20 years of experience were represented 26.75 percent of respondents, and 47.42 percent of respondents having more than 10 years in the construction industry, given to the respondents' top and middle managerial level and their extensive professional experience, they are expected to have adequate knowledge about projects. So, their answers can be considered to be reliable.
It was essential that the study covers various types of construction projects. Therefore, projects have been classified into four main types; residential36%, building33%, engineering23%, and industrial8%.
The study has covered various times of projects. It is observed that most of the construction projects have time less than four years, but the study included a large construction project exceeds four years' time, fig 3 indicates the distribution of respondent's answer for project time.
Fig 3: Project time
All project delivery systems include design-bid-build, design-build, and construction management are well represented in the survey sample. And it is clear that design-bid-build system is controlling the Egyptian market for the construction industry. As shown in fig 5, the study included various systems which contribute to give more accurate results.
Fig 4: Project delivery systems
As shown in fig 5, all procurement methods are inquired in the study. Competitive bidding appears to be quite dominant for respondents because competitive bidding is required by law in public construction projects, while in private projects we find that competitive bidding system controlling because it helps the owner to get more benefit from contractors. While negotiating system presents also clearly in construction projects, due to the owners desire to achieve the maximum benefits, some other systems that have a significant representation in the Egyptian Construction Industry appears.
Fig 5: Project procurement methods
As shown in fig 6, all types of contracts including lump sum, unit price, and cost-plus-fee contracts were used in the projects covered in the survey, but it is clear that the unit price contract appears to be quite dominant.
Fig 6: contract type
Pre-contract transaction costs value
Respondents were asked to assess pre-contract transaction costs value as a percent of contract value using a Likert scale measure.
It is found that owners, consultants, and contractors approximately gave the same assessment of the value of pre-contract transaction costs. The average pre-contract transaction costs were 3.64 percent of the contract value, and it was easy to note that some of the contractors gave lower percentages to pre-contract value. This is because of the lack of direct contact between Contractors with pre-contract phase.
Post-contract transaction costs value
Respondents also were asked to assess post-contract transaction costs value as a percent of contract value using a Likert scale measure. Owners evaluated the postcontract transaction costs relatively higher than the consultants and contractors, and the average postcontract transaction cost was 4.74 percent of the contract value. The reason why transaction costs are much higher in the post-contract phase may be because the construction phase is longer in duration, it requires to coordinate large number of stakeholders and necessitates more complex project setup.
These results emphasize the findings of Lingard (1998) 
95% confidence interval test
The quality of the results can be verified through the 95 confidence test, which confirms that the results obtained can be trusted by up to 95% and that if the study is repeated again we will get 95% on the same result, which is a positive indicator over results quality, the test result is as shown in table 1. 
Most Important Factors
Data were analyzed using frequencies, average scores, standard deviations, percentages, person correlation factor and Cronbach's alpha coefficient; analysis result confirmed that it seems to be a certain degree of interdependence among the factors that were determined in the questionnaire and the value of transaction costs. Significant correlation factors that have more than 0.2 person correlation have been accepted tentatively to be chosen and to identify the most influential elements using regression analysis.
Correlation factor between transaction costs and the tested factors are listed in table 2. Factors that have a correlation coefficient greater than .5 are the most influential elements which have a direct and strong impact on transaction cost value, while lower coefficient means that the factor is less effective on transaction cost value. From results shown in table 2 , it is founded that the elements that occupy the top six positions in the ranking are related to contractor, the matter which clarifies to what extent the contractor affects transaction cost value. It confirms the result of the measurement model that the path coefficient for a contractor is the highest between all paths with 0 .516 value.

Factors related to contractor

Factors related to project characteristics Factors related to the project characteristics are ranked second in terms of the value of the path coefficient with 0.38, and there are six elements of this group within the elements of the high impact on transaction cost value.
Factors related to the owner The owner also has an obvious impact on transaction cost value, factors related to the owner have a path coefficient of 0.17 and also there are four elements related to the owner within the most influential factors on transaction costs value.
Factors related to emergency Factors related to emergency have an effect on transaction cost value. This effect is because the study was carried out in the period after January Revolution and the unstable security conditions. This group has a path coefficient of 0.13, and the most influential element of this group was -unstable security circumstances‖ factor.
Factors related project management efficiency Factors related project management efficiency, this group has a 0.09 value of a path coefficient that's referring to its weak effect on transaction cost value. But -the efficiency of communication with other parties‖ remains one of the factorsthat have a high influencing on transaction cost value.
Factors related to bids Factors related to bids seem to be the least influential group among all groups, where it has a path coefficient 0.05 value, and none of its elements were found to be the most influential factors on transaction cost.
Discussion of Factors and How to Measure
1-Financial and cash flow difficulties of the contractor
Shortage of cash flow and financial difficulties may cause project delays or cost overruns that will lead to high transaction costs. This indicator can be assessed by checking the financial situation of the contractor through the documents submitted for tender.
2-Contractor's frequency of claims
Claims may be settled amicably, but some can degenerate into unnecessary conflicts and disputes (Kumaraswamy 1997 ) and, in turn, transaction costs increase. This indicator can be assessed by tracking the number of claims filed by the contractor in the previous projects.
3-Contractor makes a material substitution
Frequent material substitutions may cause frequent claims, fluctuations in product costs, and higher transaction costs. The number of material substitution requests filed by the contractor will be a good indicator for this stander.
4-Contractor's experience in similar type projects A company that performed well in previous projects will be expected to do well also in the next work due to its experiences, and to lower transaction costs. The number of similar completed projects will indicate the extent of its experience in similar projects.
5-Contractor's relationships with previous clients
Smooth relationships with previous owners may enhance cooperation and trust between owners and contractors, and create stability in the contractor‗s behavior, hence lowering transaction costs. The references provided by past owners can measure this indicator.
6-Contractor's qualifications
It is concerned with the extent of the ability of the contractor to do the work required, and its ability to adhere to do the work within the budget and schedule, an efficient contractor helps to complete work without problems with lower transaction costs. Bonding requirements set by an owner largely reflect a measure of this indicator.
7-Procurement method
Awarding a contract by negotiation generates the lowest pre-contract transaction costs when compared to competitive bidding. The transaction expected to be affected by the selected procurement method.
8-Owner's Relationships with other parties
A good relationship between the parties will help to reduce the uncertainty in the transaction environment, which in turn devolve to reduce transaction costs (Hobbs 1996) . Frequency and severity of conflicts can be regarded as an appropriate standard for measuring this indicator.
9-Project duration
Project duration considered as one of the most affecting factors for project cost, when the project duration is long, the contractor may face many troubles affecting his targeted costs, such as fluctuation of resources price, shortage of cash flow, long project duration limits the chance of the contractor to get new works during project execution. On the other side, short project duration may cause project delay, forcing the contractor to pay liquidated damages amount that may make the project vulnerable to claims and cause further delays and further cost, both very short and too long project duration have a significant impact on increasing the value of transaction costs. This indicator can be assessed by tracking the history of the too long and very short-term projects and the number of issues related to project duration.
10-Project value
Projects that have a high value may involve more than one company in implementation, which may lead to internal conflicts between those companies. On the other hand, the expansion of the focus of work may lead to slow decision, also when a malfunction occurs in a particular part of the project, this may cause the entire project to be malfunctioning, resulting in specific timespecific problems. Project capital can be a real indicator of this element.
11-Delivery system type
Project delivery is defined as the contractual relationships between the owner, architect/engineer, contractor, and the management services utilized to design and construct a project, the transaction costs incurred in construction projects are expected to be affected by the delivery system selected.
12-Unstable security circumstances (revolutions)
Unstable political and security situations result in working at dangerous area will lead to a shortage of materials at local market; the price of many materials will increase dramatically. This indicator can be assessed by tracking the political situation and its impact in the course of the project.
13-Owner paid contractors and suppliers in time
Timely payments by the owner will reduce uncertainty, lead to fewer claims, and reduce the frequency and magnitude of legal disputes. Owner's track record in the past projects in the amount of legal disputes concerning the delay in the payment of the contractors should be a good measure of this indicator.
14-Efficiency of communication with other parties
The quality of communication allows the parties for understanding the goals of the project organization easily, the roles and responsibilities of all the members, and the speed of information flow, which in turn reducing of conflicts, that leads to a reduction of transaction costs. This indicator can be assessed by analyzing the number and content of emails, text messages, and telephone calls between the parties or by using specialized project management software such as Autodesk Construct ware or Primavera Contract Management.
15-Achievedrequired quality
Achieving the required quality may indicate many points, including the efficiency of the contractor and the degree of clarity of the owner in determining his requirements, which necessarily reduces the occurrence of problems and claims, resulting in lower transaction costs. This indicator can be measured by the tracked owners' point of view of the last few projects that implemented by the same contractor.
16-Owner change orders
Many change orders will increase the uncertainty in the owner's behavior that will lead to increase the magnitude of transaction costs. This indicator can be measured by the frequency and magnitude of change orders that had asked from owner during project implementation.
17-Satisfy the client
Owner satisfaction with the performed works and with contractor handling may indicate the efficiency of the contractor, which reduces the occurrence of problems and claims that leading to low transaction costs. This indicator can be measured by the tracked owner's point of view of the last few projects that the same contractor implemented.
18-Owner organizational efficiency
A stable and efficient organization is likely to allow a smooth operation and more stable environment, and finally lead to reduce transaction costs. Using Powell scale owner organizational efficiency can be tracked.
CONCLUSIONS
Factors that affecting transaction costs are classified into two human-related categories: factors related to owner, and factors related to contractor. Also the characteristics of the project will be taken into account -factors related to project characteristics‖, and there are four environment-related categories: the transaction environment, transaction emergency, bidding environment, and project management efficiency.
Factors related to contractor
From the shown table, it is founded that the elements that occupy the top six positions in the ranking are related to contractor, the matter which clarifies to what extent the contractor affects transaction cost value. It confirms the result of the measurement model that the path coefficient for a contractor is the highest between all paths with 0.516 value.
Factors related to project characteristics
Factors related to the project characteristics are ranked second in terms of the value of the path coefficient with 0.38, and there are six elements of this group within the elements of the high impact on transaction cost value.
Factors related to the owner
The owner also has an obvious impact on transaction cost value, factors related to the owner have a path coefficient of 0.17 and also there are four elements related to the owner within the most influential factors on transaction costs value.
Factors related to emergency
Factors related to the emergency have an effect on transaction cost value. This effect is because the study was carried out in the period after January Revolution and the unstable security conditions. This group has a path coefficient of 0.13, and the most influential element of this group was -unstable security circumstances‖ factor.
Factors related project management efficiency
Factors related project management efficiency, this group has a 0.09 value of a path coefficient that's referring to its weak effect on transaction cost value. But -the efficiency of communication with other parties‖ remains one of the factorsthat have a high influence on transaction cost value.
Factors related to bids
Factors related to bids seem to be the least influential group among all groups, where it has a path coefficient 0.05 value, and none of its elements were found to be the most influential factors on transaction cost.
Based on the findings of this paper, transaction costs value borne in construction projects can be minimized if the following attributes have been achieved in the project:- Contractor who carries out the project has a good financial position.  All indicators confirm that the contractor is qualified to carry out the project.  It is also necessary for the contractor to have a sufficient experience in previous similar projects  The contractor should have good relations with the previous owners who have dealt with them before  The contractor is always committed to the materials included in the specifications and does not replace them.  The contractor should not resort to a lawsuit much.  The owner must have good relationships with the parties involved in the project  the extent of the owner's obligation to pay contractor and suppliers on time has a significant impact on transaction cost value  Owner organization efficient should be high  The owner's commitment to predefined orders and not constantly changing it  Choosing the appropriate procurement method and delivery type also plays an important role.  Project value and project duration are factors that must be carefully calculated if we want to reduce transaction cost value  Creating a highly efficient communications system among all parties involved in the project, which works to speed up the solution of obstacles and find solutions that may lead to a low transaction cost value.  Finally, it must be consider that trying to obtain the highest possible quality and trying to satisfy the customer is always accompanied by an increase in transaction cost value.
What distinguishes this study from previous studies is that this study considered the transaction costs that were borne by the owner not only in terms of the total but also considered the value of transaction costs in the pre-and post-contract stages separately and also studied the factors that affect it. 
